Iron deficiency is one of the most widespread nutritional deficiencies in the world. Globally more than two billion people are suffering from iron deficiency anemia. The present study was designed to investigate the influence of a large number of factors known to be associated with oxidative stress.
Introduction
Iron deficiency anemia (IDA) is one of the most widespread nutritional deficiencies and globally more than two billion people are suffering from this condition. Oxidative stress (OS) has long been demonstrated, but the factors influencing their oxidative status have not been characterized extensively. Oxidative stress is associated with increased morbidity particularly in IDA. 1, 2 World Health Organization (WHO) definitions for anemia differs by age, gender and pregnancy status as follows: for children 6months to 5years of age anemia is defined as a hemoglobin (Hb) level < 11gm/dl, children 5-11 years of age Hb<11.5g/dl, adult male Hb level <13g/dl, non-pregnant females Hb <12g/dl. Severe anemia is defined as Hb <7.0g/ dl. Iron deficiency anemia was defined as the presence of anemia and serum ferritin <12ng/ml in children younger than 15 years and female all ages, and serum ferritin < 18ng/ml in males age 15 years and older. Over the past decade, anemia has emerged as a risk factor that is associated with a variety of adverse outcomes in humans, including hospitalization, disability, and mortality. [3] [4] [5] OS plays an important role in the pathogenesis of IDA by prooxidant and antioxidant balance in favor of the prooxidant, leading to potential damage. Free radicals are atom (e.g. oxygen, nitrogen) with at least one unpaired electron in the outermost shell, and have independent existing capability.
Numerous free radicals formed within the body, (oxygen centered) most commonly the superoxide anion (O 2
•-), the hydroxyl radical (OH Ï% ), singlet oxygen and hydrogen peroxide (H 2 O 2 ) are studied. [6] [7] [8] [9] [10] Defects in enzymes critical to the OS response have been implicated in human diseases ranging from mild chronic hemolysis to severe acute hemolysis.
Because of concomitant reduction in the normal RBC (red blood cell) life span, these disease states are characterized by a compensatory increase in erythropoesis. 11 The deleterious effects of OS, such as damage to cellular proteins, DNA and lipids are well characterized. However, factors that regulate the OS response and the life span of erythrocytes are less clear. [10] [11] [12] [13] The first stage of ID involves the depletion of tissue iron stores. In the absence of inflammation, the level of serum ferritin has been shown to be a sensitive and reliable biomarker of the body iron store. This Anemia is associated with a low work capacity, a poor pregnancy outcome, as well as lasting effects on learning and cognitive function, attention, behavior, health and growth. Reduced Glutathione (GSH) in whole blood was measured using the method of Beutler method. Pearson's correlation (r) was performed on paired data obtained by the individual IDA cases.
Significance level was set at p<0.05.
Results and Discussion
Our study group included twenty male and twenty female both in case and control group. The age ranged from 15-45 years both in case and control groups. BMI of both male and female were within the normal range both in case and control group.
Likewise, Surface area (SA) was also within the normal range in both groups. None of the participants told that they remember iron deficiency anemia in the family. About 30% of male case and 39.55% of female IDA cases were vegetarian whereas 11.27% male case 18.71% of female IDA cases were non-vegetarian. Both IDA case and control neither were under any medication nor were on drugs supplementation (Table 1) .
Hb, iron concentration both in male and female IDA cases was below the normal range but TIBC was found to be increased. The age and gender matched male and female control groups had hemoglobin, iron and TIBC within normal range. The antioxidant enzymes catalase, superoxide dismutase and glutathione peroxidase also altered when compared with control groups. The nonenzymatic antioxidants vitamin C, E, GSH and TAA lowered than that of the controls. An elevation in the lipid peroxidation was determined with diminished antioxidant activities which were significant statistically (Table 2) .
TBARS was significantly correlated with respect to vitamin C and TAA according to Pearson's correlation. Similarly, GPx was also positively correlated with the TBARS and vitamin C (Table: 3). On plotting the graph, Hb level in male and female IDA against percentage of total cases, the lowest Hb range in male and female IDA case were 7.0-7.9g/dl and 5.0-6.9g/dl respectively. The frequency of male and female patients was found to be in Hb range 11.0-11.9 and 10.0-10.9g/dl respectively (figure1).
TBARS was increased in both sex but the increase was significant only in males at p<0.05. On statistical analysis we found a significant relation of diminished hemoglobin, iron and TIBC in either sex as compared with their healthy counterparts.
On the other hand, antioxidant enzymes analyzed showed increased level of catalase, but decreased SOD and GPx in RBC both in male and female cases as compared with respective counterparts.
Glutathione was also increased in both sex statistically.
If not treated, iron deficiency anemia may cause stunted growth, impaired mental development, poor school performance, reduced productivity, increased morbidity and mortality, and lower self- The erythrocytes membrane is rich in polyunsaturated fatty acids, a primary target for reactions involving free radicals, 27 and is very susceptible to lipid peroxidation. The significant increase of TBARS generation shown in this study reflects increased lipid peroxidation and points to increased levels of free radicals in plasma and RBC of IDA patients. 1, 25, 28 Previous studies also reported increased amount of lipid peroxidation by products in the erythrocytes and plasma. were diminished in RBC lysates. Even after iron supplementation, enzymatic antioxidants were higher for patients with iron deficiency anemia as before therapy. Some investigators speculated that the iron-sufficient rats were better able to eliminate oxygen radicals, whereas iron deficiency increased susceptibility to oxidative stress. The increase of lipid peroxidation in pernicious anemia and hemolytic anemia was comparatively less than that of iron deficient patients. 11, 34 Decreased GPx activity in patients with iron deficiency anemia, and suggested that iron could be of crucial importance for erythrocyte GPx activity. In the present study, CAT activity was Glutathione is a crucial component of the antioxidant defense mechanism and it functions as a direct reactive free radical scavenger.
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Conclusion
The finding of our study signifies the increased lipid peroxidation and decreased antioxidant status in iron deficiency anemia both in male and female cases. Our study was limited to few patients, the vitamins and iron supplementation was not performed. Further research is recommended to identify the specific risk factors for IDA. Further studies on lipid peroxidation and antioxidant status after vitamin and iron supplementation is being carried out in the laboratory.
